Soluble PD-L1 with PD-1-binding capacity exists in the plasma of patients with non-small cell lung cancer.
PD-L1 is one of the important immune checkpoint molecules that can be targeted by cancer immunotherapies. PD-L1 has a soluble form (sPD-L1) and a membrane-bound form (mPD-L1). Conventional enzyme-linked immunosorbent assay (ELISA) systems can detect sPD-L1 using anti-PD-L1 capture antibody through the antigen-antibody reaction, but cannot evaluate the quality and function of sPD-L1. In this study, we developed a novel ELISA system for the detection and quantification of sPD-L1 with PD-1-binding capacity (bsPD-L1). To capture bsPD-L1 through the ligand-receptor reaction, the anti-PD-L1 capture antibody in the conventional ELISA was replaced with PD-1-Ig fusion protein in the new ELISA. The new ELISA could detect bsPD-L1 in 29 out of 75 plasma samples from patients with non-small cell lung cancer (NSCLC), with higher sensitivity and frequency than the conventional ELISA. The western blot analysis showed that sPD-L1 in the plasma was glycosylated. Treatment of the samples with glycosidase reduced the absorbance determined by the new ELISA but had no effect on the absorbance determined by the conventional ELISA. These results suggest that glycosylation of sPD-L1 is important for its binding to the immobilized PD-1 in the new ELISA. Our new ELISA system may be useful for the evaluation of functional sPD-L1 with PD-1-binding capacity in cancer patients.